Summary: Placing metal ions into the center of a porphyrin ring is a significant cellular challenge. Lundqvist et al. (2010) provide snapshots of the AAA + motor unit of magnesium chelatase, an enzyme that insert magnesium ion into the porphyrin ring accompanied by A TP expenditure, in different states of binding to adenosyl nucleotides. 
their homologs in the other chelatase enzymes) share significant homology with AAA + proteins at the N -terminus. AAA + proteins are known to be ATPases and typically undergo large conformational changes as part of the catalytic mechanism. The AAA + enzymes are sometimes referred to as mechanoenzymes as a result of the large structural changes observed to occur that are coupled to production of mechanical force (Glockner et aI., 2000) . AAA+ enzymes typically form hexameric ring structures and can also form double ring structures where one of the rings does not have functional ATPase activity. The BchD polypeptide also has significant homology to the integrin I domain and contain the MIDAS motif often found in integrin I domains and The steps in assembly of the magnesium chelatase are presented in A. The BchD homohexamer forms a stable ring structure that interacts with BchI in the presence of ATP to form a double hexameric ring structure. This complex can then bind to the substrate, protoporphyrin IX in a tight complex with BchH. The product released is Mg-protoporphyrin IX still bound to BchH.
B) The structures of the magnesium chelatase substrate, proptoporphyrin IX and product, Mgpotoporphyrin IX.
